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Jonicna@tion oo an article by Gassner, 3. and w. oiraib. 1936

studies for deteraination of wheat l@rvest losses due t» yellow ! blask
stem rust infactich.

‘hytopatiologiacne Felt-schrift 91L79-505

Host data on. yelld losses fros rust, especially the older, are based upon
estiates wierety the ylelds ir rust years are compared with thcse of normal
years (9.&. 7. 36' 37. 1’ 27, 3 6. 3£, ’5’ 32’ th)o Hcw well such estimates
can asgess the actual losses 1s Questionsble beomuse of the influence of other
factors,

yettur criteria for the influence of single estimates were provided by
tho researches of 1L, 19, 20, These authors compared the yields of resistant
and susceptible oereal varicties and sought to gain thersby ar insight into
the slgnificunce of rust darage. However the numericel value:c chtained were =
still fluctuetin; and the wortn of the correlations obtained zppeared to be -
limited.

[nceulations were mede with P, glumerum on 2V and 28 June by spraying
witi uredospores., On 2 July (L) vidual or isclated plants with
coLton swab - £irst erupticn formed on Strubed red Schlanstedter L July intensity
2, a weak pustuls eruption,

On 21 July intensity of rust was LS, on 2 August on leaf blades and
sueaths - relatively severe infection intersity 7. Infectlon corresponded
tc 2 severe rust epidemic in stripe rusi years.

Von Rukkars Fruber 3ommer Dickkepf on L July, pustule eruption was
sonewhat more severe than on Strubes red Schlanstedter ~ Inkensity 3. On 21 My
there was considersbls infeation cn blades and sheaths, intensity 6, Distinotly
more Severe than on the Red. On 2 August intensity 7 on blades and sheaths =«
1dentical with the Rod,

Janetskis Fruher Soamer Welsen = i July 0, 2 July traces but infected plois
showed strong yellowish discolorstion of leaves. Subsequently only wezk
pastule eruption intensity 2 1.2, Control plots were initially free. On 21 July
threes control plots of Strubes Aote Schlanstedter had wesk rust for ea 3 meters
while plots otherwise resainead free of rust wp te 2 August. On this day Rote
Sohlanstedter showed consisteni intensity of 2, Ven Runkers 2-3 and Tanetskis
only treses, Weak infection of contrel plots eould not be svoided but this
in no wey diminished suscess of the test = Traces of naturally occurring
yellow and leoaf rust vere equally prevalent on control and test plots ut so
minizal that they could be ignored. .




The damage coe’ icient which wa found 1is desi nsd (o hely in evalua
73 tin
the yield depressionas formed from rust infection. Gmo;nnaiim nust be v

msde with gaution since flugtuation intensity aa wall as local and clime
fastors must play a varilable rele, v ’ te

3ince the years chosen ry us wers not typical rust years our damage
coefficients would not be maximal bHut shruld be considered ss near the lower

limit or normal, Grain losses in Pinland 192h-26 are for the most part above
our asximsl values, but even those are exceeded hy data from Argentina from
1930-32 in which up to 2/3 of the normal harvest was lost.

Yariety Record

Danage duo to yellow ancd stex rust may be reduced by resistant varieiies but
it =ay not be necessary to use varieties highly resistant « the degree of darage
smong suseeptible varieties may fluctuzte sven whan thore are no extreme - -
fectors of great santrast, In e certain region strengly affected wheat varicties
nay produse a better ylield than more resistant varieties.

Data obtalined from mationmal agricultural aunthoritiss from variety tests
glve valuable clues - especially in rust yesrs, however, the evalustior of
those tests and €stermination of trus ylelds is possible enly when all teat
sonditions are considered oritically,

A deeper understanding of the mature of rust presupposes knowledge
of changes in the most important physiolozical processss brought about in
the cereils by rusta. Depression of assimilation has been demonstrated by a
nunber of investigaters - see p. 502. (5. a. 259 39’ llO)

Soms of thess give Quantitatively satisfying data (numerieal sccuracy),
Depression of assimilation of leaves of wheat infected with yellow rust
a8 found Ly Cassner and Gutss ecorrespond in their order of injury to cur
dazsge cosfficients Assixmilation does not decrcase immediately after infection
but when leaf coleorstiom shows first signs of successful Ainfectiorn,.

Assixilatior 18 only ens, but a very important facter.

There are strong deviations in Nitrogen metsbolizm of affected leaves,
especitlly & riss in transpiration as reflested in a number of recent stndies,
Thus there 1is a varisgeted piolure of sorelations betwsen rusts and yleld which
explains why damage is variable under different externsl ccnditions aad tiat
differences in varicties are expressed in diffarent ways,

In case of yellow rust we sust eonsider first the influence of mormal
sotivity of leaves in ¢ase of sten rust en sheaths and stems of maturing cereals
we are dealing more or less with disturbunces of fluld supply to the heads,

Tor this resson we sannot expect the same uxtent of daasge oaused on the sans
coreil varisty bWy different rusts, Intensity of infeolion is not only
dspendsnt upon total infestioa but also wpea duratien,



Ferceuiile depressic.. in yield which rust infection o a certain intensity
Cai exert 1n one week ~ thus 2 moderately aevere yellow r.st irfeotion during
the vepetutive developaent cf wheat gave a yleld depressicn o. o2 3% for eash
wesk = tual ¢ 8 @evere ysllow r:at inlcotion one of Si. in cese of severs
ate.. ruct Infoction these valuss are even hicher. In practice this is lass
as. arent slnce in ocur climate stex rust dces nct zeccme gevers .ntil shortly
biulore narvest, Orn tie other hand, with yellcu rustydanage will be particularly
peat [V maln{sined over & larse part of tic ve,rtative pericd in Ats full
8EVCLLL, = Qeue MBYC. Lo July &8 nappeued irn Jic rust year of 1,256,

JdJ Tty

Tellow rust en? stex rust were «sed on varieties of variable susceptidiiity
tt Jelermine yleld depression in cc-4rast to control rlots.

Hodarately strong yellow rust for four weeks, end May and June, depressed
arain yleld by 1% in a susceptible mummer variesty in 1530, Im 1931 three
a:uiceptible winter varieties wers depresaed 11 - 18§ by a moderately severe
Jellow rust atiack of fcur weeks, rid May - ald June.

in the suc.er of 1933 grein weizht was red.ced 251 by sevcre yellow rust
for five weaks. This waes lieines Kolben surmer wheiul, Under the same carditions
Oregon wheat variety lost only 1LZ.

Stewm rust tests in 1930 redused yleld by 2L% during two wesks of relatively
severe infection of Rcte Schlanstedter summer wheat, Yon Euliters sumner Dickiopf
lost L7 under tlie ssme ecnditions,

The damage cosfficlent in the per sent depression in yleld which a eertain
intensity of rust can cause during one week aside fram Qquantitative losses i
ccnsidered. Decrsase in grain Quality was ncted for yellow rust and stripe rust,

Busty wheat has a lower hectaliterweight and per 1070 grain welight and
& currespondin ly higse: sifidn; percentage,

ic jev veriabie yield icscus under 1dendical inflection intensities
accordirg to tiie whea? variety, especially in case of stem rust. Resistant
varieties have smallest relative lossss. The tests carried out under sompletely
natural conditions show us the daasge infliocted by yellow stem rust in rust ysars,
They alsc show that losses are quite sonsidsrsble even in nonerust years at
noderately severs yellov rust infections,
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TASLY. 3 « Orain yield in winter wheat tests with yellew rust infeetion at
Schlanstedt 1n 1931. (Aversge of five plets)

heat, vartety T v e Tt
Ackersanns Bayernkonig 2,2390,09 1,02¢0,0k - 18,k h,16
Pflugs Baltilsm 2,76+0,17 2,45+0,13 ~1,2 1,k8
Strubes Diskkopf 2,111#0,07 1,743+0,08 - 16,8 3,39
P. 3. U, Herthe 2,68¢0,10 2,37+0,0k - 11,6 2,807
strubes Neususht 3186 2,62+0,07 2,2500,06 p 1% | L,02
Carstens Dicokopf V 2,50+0,0k 2,29¢0,0) - 8,h - kg0 -
kraffts Dickkepf 2,3040,16 2,2340,07 - 3,0 0,2
Oats control 660 xg/}/ha 6710 kg/} bha *1,5%
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Yellew Bust reces Wheat varisties Dntensity of yellow
d2%scted Tust Ainxfectiom
Rust plot
A Re. b Oregon 4
Heines Eelbem Spar
| ¥, 1 Oregen 617
danchen Nr. & Heines Kelbem 8
¢ gr, 1 Oregea k=S
Neines Kelbem 2-)

TARLE § - Orein- and strew yisld in the pet test in the summer of 1933 at
of h pots)

Qute.Yield

Wheat Pt Yellew 365 Z Straw yisld

Tariety rost Inf, g

Oregon A 1 83,0802,9 AC = 13,88 2,02 179,0¢3,5
D67 S5I00,2 B3 -N98 187 196,307.8
C ks 96,6096,0 A<B = - 2,15 0,58 a9,3h,1

Betnee A Sy 861,99 B = -25,65 5,28 293,22,k

Xelben 3 8 1‘%’.;0‘&23 B<C -ii:u Ly?2 2k, 5% 1,5
cC 23 10L,9602,k G4 = - 1,88 0,62 286,7%,9
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Infection Type at a Test
Temperature of:

Ackermanns savernkonig
Pflugs Baltikum
strubes Dickkopf

P 34 Ge Hertha
strubes Nausucht 3186
Caratens ¥

Kraffts Pickkopf

15° 20°
v ™
v v
v i -
II - III 0
11 - I 0
0e¢ 0
0 )
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Firure 1t Seedin-~ Crder of the 1930

Schiunstedt Rust Test,

Y oliow

SRR R.sted Wheat rushk
test.

AR cCortrol Wheat Not Infected
Stem
WM Rustad Wheat rust
test,

I Control Wheat ! «t Tnfectn

___ _Z o0ats Control
Scale 1 : 4000
CIIOTI T THIINIESIT IS TT A R AN I TGS IR AT RIP L s G P I ERBTIIRE S, Oats C.
o O L T TR R 1-3

1 Oats C.

Figure 2: Singe Test Plot Schlanstadt 1930.
¥-Psvheat Varietios
Oats C., = Oats Control

Seale 1 3 333




|« ]

I"ir'ure 3 : Arranrement of Wheat Plots
In The Rust Test At Sehlanstedt

1931,
Yelllow Rust Plots.
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Pigure i: Arrangsment off the
Rust Flots on the:

Test Field at
Gliesnarode in 1933,

Scale 1:1000
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